Abstract. This study was conducted to determine heavy metal (lead -Pb and cadmium -Cd) contamination of White Karaman sheep raised in Centrum (industrial area) and Özalp (rural area) districts of Van province in Turkey. Pb and Cd concentrations of blood serum and wool samples were measured with an ICP-OES device at Scientific Research and Implementation Center of Van Yuzuncu Yil University. It was observed that the sheep raised in the Central district of Van had higher levels of Pb and Cd in the blood serum and wool than those of the sheep Özalp district (p < 0.001). However, Pb and Cd levels of the sheep were still below the acceptable limits in both districts of Van province. Present findings revealed that pastures of both districts of Van province were safe with regard to food safety and environmental pollution with heavy metals.
Introduction
Rapid urbanization and industrialization have made heavy metal emissions a global concern even at quite low concentrations for ecosystems (Rouniosi et al., 2018) . Especially the heavy metals of lead (Pb) and cadmium (Cd) pose significant health risks for living organisms. Such heavy metals result in disorders in the central nervous system and in the red blood cell synthesis cause weak bone development, pains in muscles, anaemia and deaths ultimately. Therefore, heavy metal pollution levels should be determined and the risks posed on human and animal health should be put forth (Kaptanoğlu et al., 2014) .
Pb and Cd are abundant metals in environment and they are the most toxic metals (Domingo, 1998; Boğa, 2007) . Annually 7600 tons Cd and 332000 tons Pb is released to atmosphere through natural phenomena (earthquakes, volcanic eruptions and etc.). On the other hand, 8 times greater Cd and 6 times greater Pb is released to atmosphere through anthropogenic activities (urbanization, industrialization and etc.) (Kahvecioğlu et al., 2004) . Such a heavy metal pollution has the greatest impacts on plants. Metal pollution not only influence vegetative organs of the plants, but also have significant effects on generative organs of the plants (Zheljazkov and Nielsen, 1996; Okçu et al., 2009 Cd to soils annually (Öktüren Asri and Sönmez, 2007). Of the Cd quantities reaching to soils through anthropogenic activities, 54-58% comes from phosphorus fertilizers, 39-41% comes from atmospheric storage and 2-5% comes from sludge and manure treatments (Yost and Miles, 1979) .
Turkey with a sheep inventory of 31. . White Karaman sheep is a race that is widely raised because of very well adapted to the cold and long winter conditions of Eastern Anatolia Region. Therefore, in this study, heavy metal contamination in wool and blood serums of the sheep raised in Van Centrum (industrial area) and Özalp (rural area) districts were investigated and heavy metal contamination was tried to be used as an indicator of food safety and environmental pollution.
Materials and methods

Research site and sampling
Van province is among the 5 province of Turkey with the greatest altitude (Eymirli and Kaya, 2016) . Of the present research sites (Fig. 1) , Central district is located between 38°30'4" N and 43°22'22" E coordinates and Özalp district is located between 38°39'29" N and 43°59'21" E coordinates and the districts have altitudes of 1727 m and 2075 m, respectively. There is one organized industrial zone in Van Central District. It has 1943 workplaces and 7 small industrial sites. Özalp is one of the smallest districts of Van. In addition, the town of Özalp is industrially backward (Bakır, 2016) .
As the animal material of the study, 1-2 years old 15 sheep grazed over the pastures of Central and Özalp districts of Van province in August 2018 were used (a total of 30 sheep). Attention was paid as to have the sheep grazed over the same pastures and as to take blood and wool samples in the same day. Blood samples taken from vena jugularis were placed into anticoagulant 10 ml tubes. About 5 g wool samples were taken from neck section of the sheep with steel scissors. Wool samples were placed into clean polyethylene bags and preserved till the analyses. 
Analyses on wool and blood samples
Blood samples taken from the sheep were placed into anticoagulant tubes with disposable needles. For laboratory analysis, the devices in Van Yuzuncu Yil University Van Health Vocational School and Veterinary Faculty Laboratories were used. Blood samples were centrifuged at 3500 rpm for 15 min to separate blood serum. Separated serums were transferred to 1.5 ml Eppendorf tubes and preserved at -20 °C until the analyses (Karademir, 2007) . Wool samples taken from the sheep were washed through 1% Triton-X 100 solution and rinsed through distilled water. Washed samples were then dried in a sterilizator at 100 °C for 2 h. Dried samples (100 mg of them) were placed into tubes, supplemented with 1 ml 1/5 nitroperchloric acid mixture and waited for 4 h for dissolution of wool. Dissolved mixture was completed to 10 ml with distilled water. From this mixture, 1 ml was taken for analysis and supplemented with 2 ml distilled water (Kozat, 2006) .
Pb and Cd concentrations of blood serum and wool samples were measured with an ICP-OES device at Scientific Research and Implementation Center of Van Yuzuncu Yil University (Alacabey et al., 2017).
Statistical analysis
GLM sub-procedure of SAS 9.4 (2018) statistical software was used for statistical analyses. One-way ANOVA was applied to mean Pb and Cd values of blood serum and wool samples taken from two different regions. Significant means were compared with Duncan's multiple range test. Pearson correlations were calculated between Pb and Cd values of serum and wool samples of each region. 
Results and discussion
Conclusions
Pb and Cd levels of blood serum and wool samples were higher in sheep raised in Van Central in industrial area than in the sheep raised in Özalp in rural area (p < 0.001). However, Pb and Cd values of the sheep in both districts of Van province were below the safe limit values. In brief, toxic levels of heavy metal accumulation (Pb and Cd) were not encountered in blood serum and wool samples of the sheep. Present findings also revealed that pastures in both districts of Van province were safe with regard to food safety and environmental pollution with heavy metals.
